This paper provides an optimized (Distributed STATCOM) control for wind electric generator. The transient behavior of squirrel cage wind electric generator (SCWEG) can be improved by injecting large amounts of reactive component during the fault recovery. This System requires a high dynamic converter, which able to work under abnormal conditions. The reactive power demand, which is necessary for fixed-speed wind turbine system (FSWTS) during faults is not met by capacitor banks installed near (SCWEG). This paper analyzes the impact of (D-STATCOM) in a grid connected (SCWEG) under fault and offers study of the whole performance of the system which can be improved by means of Distributed Static Synchronous Compensator (D-STATCOM). It is used for restoring the voltage at generator terminals under fault conditions was occurred. Simulation was carried out by MATLAB SIMULINK under abnormal conditions. Both real and reactive powers confirm that the (D-STATCOM) has good performance with (SCWEG), and the voltage profile is improved, the stability is increased and the performance of the complete system is improved.
I.INTRODUCTION
With a society direction towards a future atmosphere disaster the demand for break through inventions in green energy production has increased rapidly during the last periods such as (Solar cells, hydro power, biofuels, wind…etc) and the wind turbines have all improved in performance and are sizing up. Figure. 1.shows the complete system of Wind Energy Conversion System (WECS) consisting of aerodynamic components and electro-mechanical which converts wind energy to electrical energy [1] . [1] (SCWEG) which operates in a narrow range around synchronous speed. Fixed speed (WECS) is equipped with Squirrel Cage Induction Generator (SCIG), a multi stage gear box, soft starter and capacitor bank as shown in figure. 2. At present (FSWTS) is used widely in several (WECS) effectively and efficiently. The disadvantages of this system are high mechanical and fatigue stress on the system, no optimization of aerodynamic efficiency, requirement of enormous gear box and no voltage support to grid [2, 3] . The configuration and operational characteristics of wind farms are the main focus of rich researches in the literature. The enhancement of (SCIG) wind farm with an (SVC) and (STATCOM) at different wind speed and varies fault conditions is discussed in [4, 5] , Primary frequency control for a wind farm based on (SCIG) connected to electrical network were discussed in [6] . Similarly, other authors analyzed the operation of (D-STATCOM) during normal and abnormal grid condition with the fixed speed wind farm was simulated in MATLAB-SIMULINK, Control system for (D-STATCOM) performed during normal and abnormal grid conditions were carried out by using MATLAB-SIMULINK program. The performance of (FSWTS) was investigated in order to improve transient stability of (SCIG) wind farm, Stability enhancement by using a flexible Ac transmission system (FACTS) such as (D-STATCOM) or (SVC) were mentioned in [7] . All of these studies included (SCIG) based wind farms equipped with (FACTS) devices had greater stability and operational reliability -based wind farms with (FACTS) devices. This paper is concentrated on improving the performance of a grid-connected squirrel cage wind electric generator (SCWEG) by one of (FACTS) devices is a (Distributed STATCOM) under abnormal condition (symmetrical fault) by using MATLAB/SIMULINK and study the performance of the complete system with &without (Distributed STATCOM). This paper is arranged as follows. In section I, an introduction to the topic is given. In section II, the system description is outlined. In section III, (STATCOM) and, in section IV characteristic of (STATCOM). In section V, operation of (D-STATCOM) and control strategies presented. In section VI, studied system description with (Distributed STATCOM) under symmetrical fault is given. Finally In section VII, some conclusions are reached.
Fig .1. The components of WECS connected to grid

II.SYSTEM DISCRIBTION
A. Wind Turbine Characteristics
Wind is highly variable and always fluctuating, because of its time varying nature and causing stability problems.
The power extracted ( ) by a wind turbine is given by:
(1) Where is the air density, is the rotor swept area, is the wind speed, and Cp is the power coefficient, which is a function of and ß. Again, ß is the pitch angle and is the tip speed ratio given by:
is the turbine shaft speed (on the low-speed side of the gear box), is the rotorplane radius, and the power captured by the wind turbine is heavily dependent upon tip speed ratio when ß is unchanged. Considering the rotational speed of the wind turbine , the mechanical torque of the wind turbine is given by [8] : • Magnetic fluxes equations
The next equations express the drive train model of SCIG wind turbines (12) (13) (14) Where the mechanical torque of rotor shaft of the wind turbine, is the angular speed of turbine, is inertia of wind turbine rotor shaft, is the mechanical torque of generator shaft, is the generator electrical torque, is the angular speed of generator, is the inertia of generator shaft [11, 12] . 
III. STATIC SYNCHRONOUS COMPENSATOR
A.
(V-I Characteristics of STATCOM) A simulation model of (SCWEG) consisting of (4*1.5) MW is connected to a 230 kV distribution system exports power to a 230 kV grid through a 25 kV feeder. The stator of (SCIG) is connected directly to the grid, frequency= 60 Hz and therefore the rotor is driven by a variable pitch wind turbine. The pitch control system is used to limit the generator output power at its nominal value for winds greater than nominal speed (9 m/s). Capacitor banks are connected at low voltage bus of every wind turbine (400 KVAR for 1.5 MW turbines) that provides the constant no load demand.
A 3 MVAR (D-STATCOM) is connected at bus B25 because bus B25 is the main bus, which connects the (SCWEG) with the grid, so this bus is taken as the monitoring point of the studied system. The monitoring equipments are placed at the main bus B25 for knowing the generated active power from the (FSWT) driven (IG) to the grid, the total absorbed or generated reactive power and voltage at the Main bus of the wind turbine induction generator, and generator speed. The (SCWEG) must stay connected during a fault. The fault occurs at 4 Sec and clear at 4.5 Sec, the impact of (D-STATCOM) is studied throughout the symmetrical fault in the distribution line system at 25km. Simulation is performed in MATLAB SIMULINK.
Case study: Three-phase symmetrical fault
In this case, for transient analysis, a three-phase symmetrical fault (3line fault) is simulated in distribution lines at 25km from the (SCWEG). (D-STATCOM) is switched to supply the reactive component, required by the machine during the fault and after its clearance, as shown in Figure. 11. , Figure. 12. The variation in reactive power drawn from the grid with &without (D-STATCOM) is shown in Figure. 13. It is clear that the reactive power requirement from the grid increased to very high value after the fault clearance, but it is limited in the presence of (D-STATCOM).
Fig. 14. Rotor speed Variation with& without (D-STATCOM)
Rotor speed variations of this system with &without (D-STATCOM) were analyzed during the symmetrical fault, in figure. 14. shows the increase in rotor speed as (1.036 p.u) without the (D-STATCOM) is indicated. However, it is restricted to a lower value (1.032 p.u) by the compensator (D-STATCOM) when the fault is cleared it comes back to normal speed at time 6sec and the rotor speed stability is increased . If we compare the times of rotor speed recovery , we find that it's faster with (D-STATCOM). The frequency behaviour without (D-STATCOM) reaches 61.8(HZ) during symmetrical fault and falls to 61.3(HZ) with (D-STATCOM) and the stability is reached after the fault cleared, as shown in Figure. 15. Variations of, active power generated form (SCWEG), during a three-line fault (symmetrical fault) with& without (D-STATCOM) is shown in Figure. 16. It can be seen that the active power is stabilized faster with (D-STATCOM) compared to the case without (D-STATCOM). Variations of, active power, and total absorbed reactive power during three-line fault (symmetrical fault with &without (D-STATCOM)) is shown inFigure.17.According to the simulation results, the curves presented above show the importance of the (D-STATCOM) compensation at bus 25 after the fault cleared and reaches its stability. The voltage at Point of Common Coupling (PCC) at B 25 without (D-STATCOM) after the fault cleared didn't returned to it is normal value 1(pu) and reduced to a lower value. But with (D-STATCOM) the voltage returned to it is normal value 1(pu) after the fault is cleared and the system is recovered very fast with (D-STATCOM) as shown in Figure. 18. 
VII .CONCLUSION
